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(54) Intramedullary cavity nail for the treatment of fractures of the hip 



(57) An intramedullary cavity nail for the treatment 
of proximal femoral fractures, comprising a solid elon- 
gated body having a proximal portion (2) with at least 
one hole for accommodating corresponding screws 
(9.10) for stabilising the femoral necK joined to a distal 
portion (3) with at least one distal hole (16) for accom- 
modating at least one diaphysis screw for stabilising the 
distal part of the femur. The proximal portion (2) has a 
substantially constant diameter (0p) adapted to be sta- 
bly anchored in a relatively limited length bore of the 
femur for reducing blood losses, while said distal portion 
(3) has a substantially constant diameter {0^] which is 
less than that of said proximal portion for being easily 
inserted in the medullary canal of the fenuir without any 
drilling. The proximal and dstat portions (2; 3) are sub- 
stantially rectilinear and form between themselves a 
predetermined deviation angle (p) in a lateral plane. The 
prcxima! portion (2) has a pair of inclined holes (7, 8) 
adapted for accommodating respective cephalic screws 
(9, 10) for the fixing of the femoral head. 
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Description 

Technical Field 

The present invention relates to an intramedullary s 
cavity nail for the treatment of proximal femoral fractures 
of the type comprising a solid elongated body having a 
proximal portion with at least one hole for accommodat- 
ing corresponding screws for stabilisation of the femoral 
neck, united to a distal portion with at least one distal 
hole for accommodating at least one diaphysis screw for 
stabilisation of the distal part of the femur. 

The invention also concerns an instrument for the 
installation of the nail in the medullary canal of the 
femur. 

Background Art 

It is known that pertrochanteric fractures are the 
most frequent in connection with those of the region of 
the neck of the bone amongst geriatric patients. In fact, 
the advanced age and the pathologies which are 
encountered in these patients make necessary a timely 
stabilisation of skeletal injuries in order to reduce to a 
minimum the bed confinement and the f«habiHtation 
times by means of interventions which are less sangui- 
nary and Invasive as possible. In fact, it is necessary to 
avoid the complications brought about by immobiTisation 
syndrome which may be lethal for patients in delicate 
metabolical compensation and it is necessary to reduce 
blood losses related to the intervention to a minimum. 

At the same time, the syntheses means utilised 
must be stable in order to allow the patient to very timely 
assume the seated position and already after two or 
three days after the intervention to reassume the erect 
stature with progressive weight. 

A known technique for the consolidation of intertro- 
chanteric, pertrochanteric, and subtrochanteric frac- 
tures of the femur involves the use of tubular 
intramedullary cavity nails with a proximal portion bent 
by some degrees In a medium-lateral plane with respect 
to the smaller diameter diaphysis portion In order to 
adapt to the physiological curvature of the femur. Some- 
times, the curvature is present in two mutually orthogo- 
nal planes in order to favour further the adaptation of the 
medullary cavity of the bone. 

The known tubular nails are generally fixed by 
means of two diaphysis nails In order to block the rota- 
tion of the nail and one or two cephalic screws for com- 
pressing the spongy tissue in the focus fracture. 

A first drawback of the known Intramedullary cavity 
nails of the above desaibed type Is constituted by the 
fact that they have both a proximal part and a distal part 
of relatively elevated diameter, generally greater than 
10mm, and therefore their Installation requires conplex 
drilling of the bone for the entire length of the nail and 
can provoke Internal stresses of the bone. 

Moreover, the diaphysis screws are rather dose to 



the distal end of the nail and can provoke stress concen- 
trations and rupture of the femur at the base of the nail. 

Finally, the cephalic screws are normally mutually 
parallel and therefore the head can be subject to slip- 
ping with consequent losses of stability of the fracture. 

Disclosure of the Invention 

A principal aim of the present invention is to elimi- 
nate or at least reduce the above desaibed drawbacks 
by providing an Intramedullary cavity nail which has 
characteristics of elevated robustness, reliability and 
biocompatibility, and which is hardly invasive. 

A particular aim Is to provide an intramedullary cav- 
ity nail which requires minimum bone drilling operations 
and skin incisions so as to limit blood loss and operating 
intervention and rehabilitation times. 

A further aim is to provide an intramedullary cavity 
nail of elevated bioconpatibility and of reduced cost. 

Another further aim is to provide an intramedullary 
cavity nail which is easily installable In the medullary 
canal with an extremely simplified and effective instru- 
ment. 

In accordance with one preferred aspect of the 
invention, there is provided an mtran^edullary cavity nail 
of the type defined above, characterised by the fact that 
said proximal portion has a substantially constant diam- 
eter adapted to be stably anchored in a relatively limited 
length bore of the femur for reducing blood loss, while 
said distal portion has a substantially constant diameter 
smaller than that of said proximal portion for being eas- 
ily inserted In the medullary canal of the femur without 
any drilling. 

Brief Description of Prawings 

The particular characteristics and advantages of 
the Invention will become apparent from the desaiption 
of some preferred but not exclusive embodiments of the 
intramedullary cavity nail according to the invention, 
illustrated for illustrative and non-limiting purposes with 
the help of the attached drawing sheets in which: 

Fig. 1 illustrates a lateral elevation view of the 
Intramedullary cavity nail according to a preferred 
aspect of the Invention; 

Fig. 2 illustrates a detail of the nail of Fig. 1 seen 
according to arrow II; 

Rg. 3 illustrates the detail of Fig. 2 seen according 
to arrow III; 

Fig. 4 illustrates a lateral elevation view of the 
intramedullary cavity nail of Rg. 1 inserted in the 
medullary canal of a femur; 
Rg. 5 illustrates a lateral elevation view of a detail of 
the nail of Rg. 4; 

Rg. 6 illustrates a lateral elevation view of another 
detail of the nail of Fig. 4; 

Rg. 7 illustrates a lateral elevation view of a part of 
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an instrument according to a prefen-ed aspect of the 
invention for fixing the intramedullary cavity nail to 
the bone; 

Fig. 8 illustrates a general lateral elevation view of 
the intramedullary cavity nail of Fig. 1 , coupled to 
the instrument for insertion In the medullary canal. 

Best Modes for Can-yina Out the Invention 

Witii reference to the cited figures, an intramedul- 
lary cavity nail according to a preferred aspect of the 
invention, indicated globally by the reference numeral 1 . 
is generally constituted by a solid elongated body in bio- 
compatible metal, for example titanium or stainless steel 
of the type AISI 316LVM, essentially formed by a proxi- 
mal portion 2 united to a distal portion 3 by means of a 
substantially ti'uncated-conical intermediate portion 4. 

Botii the portions 2, 3 are substantially rectilinear 
and their axes form between them a deviation angle p of 
limited value, for example included between 4** and 5°. 

The proximal portion 2, having a length Lp included 
for example between 70mm and 80mm, has a substan- 
tially constant and relatively high average diameter 0p, 
for example comprised between 12mm and 16 mm and 
preferably equal to about 14mm, such as to be able to 
be stably anchored In a hole bored In the trochanteric 
zone of limited length of the bone. In this manner, one 
obtains a reduction of blood loss during the operation of 
tissue incision and a simplification of the surgical inter- 
vention with greater chances of success. 

Towards the free end of the proximal portion 2. a 
threaded seat 5 is formed whose end edge has a dia- 
metrical notch 6. 

In the proximal portion 2 there is provided at least 
one pair of transverse through holes 7, 8 for cephalic 
screws 9. 10 for stabilising the femoral head and 
inclined with respect to the axis ap of the proximal por- 
tion 2. 

The holes 7, 8 are Inclined with respect to the axis 
of the proxin^al portion 2 by an average angle of about 
1 1 5° and may be mutually inclined by about 1 0** so as to 
be convergent, in order to prevent tiie shifting of tiie 
head and the exit of the screws therefrom. 

Preferably, the cephalic screws 9, 10 have respec- 
tive proximal end portions 11, 12 witii possibly but not 
necessarily increased diameter, stably engageable in 
the holes 7, 8 of the nail 2. and distal end portions 13, 
1 4 with lesser or equal diameter, and with self-threading 
tips for screwing into the femoral head. 

If necessary, in the proximal portion 2 tfiere may be 
provided a third through hole 15, inclined by an average 
angle of for example about 1 1 5** with respect to tiie axis 
ap for a medial Kirschner wire substantially coaxial to 
the femoral head, with a smaller diameter than the first 
two screws and not illustrated in the drawings. 

The distal portion 3, having a lengtfi included for 
exanple between 100mm and 120mm. has an average 
diameter 0(j less than diameter 0p of the proximal por- 



tion, for example included between 8mm and 10mm and 
preferably equal to about 9mm. so as to be able to be 
easily inserted in the medullary canal of tiie femur with- 
out any boring of the same. 

5 In the distal portion 3 a single through hole 16 is 
provided, substantially perpendicular to tiie axis a^. for 
a diaphysis stabilisation and torsional blockage pin 17. 
The hole 16 is preferably provided at about half of tiie 
length Ld so as to result sufficientiy distant from tiie free 

10 tip of tiie pin and reduce risks of breakage of its end por- 
tion. 

Preferably, the diaphysis pin 17 has a smootii por- 
tion 18 with a substantially constant diameter stably 
engageable in the hole 15. and a threaded proximal end 
15 portion 1 9 engageable in the spongy tissue of the bone. 

Thanks to this configuration, the nail 1 allows for an 
optimal stabilisation and a stable and quick synthesis of 
tiie bone witii a hardly invasive technique and witii lim- 
ited blood loss. 

20 Both the cephaJic screws and the diaphysis pin may 
be provided witii tiie same materials as the nail for obvi- 
ous reasons of btocompatibility 

According to a further aspect of the invention, there 
is provided an instrument for positioning the above 

25 described intramedullary cavity nail and for performing 
tiie necessary drilling of tiie bone. 

Advantageously, such instrument is constituted by 
a drilling mask 20 which extends in a principal plane and 
is formed by a grip 21 which is graspable by the surgeon 

30 and from which a transverse appendix 22 having an end 
hole 23 extends. A guide sleeve 24 is keyed in the hole 
23 having diametrical proti'usions or end teeth 25 at its 
lower end which pass through tiie principal plane of 
development of tiie mask and which are engageable in 

35 tiie diameti-ical notch 6 of tiie seat 5 of the nail 1 in order 
to guarantee its alignment during the intervention. 

A pin 26 with a manoeuvre knob 27 may cross the 
internal cavity of the sleeve 24 and has a threaded end 
28 which engages in tiie threaded seat 5 of tiie pin 1 in 

40 order to guarantee its connection with the mask 20. 

In tiie lower part of the grip 21 of the mask 20 there 
are provided guide holes for bone drilling bits in con-e- 
spondence with the holes 7. 8, 15 and 16 of the nail. 
In use, tiie surgeon performs tiie drilling of tiie ti-o- 

45 chanteric zone of tiie femur for about 10cm, whereafter 
tiie nail is inserted taking care that the notch 6 along tiie 
edge of its threaded seat is positioned in a lateral plane 
of tiie limb. Thereafter the nail is connected to the drill- 
ing mask 20 taking care that tiie protrusions or teetti 25 

50 of the guide sleeve 24 of the later are engaged in the 
notch 6. Rnally, tiie pin 26 is inserted in tiie sleeve 24 
and its threaded end 28 is screwed in the threaded seat 
5 of the pin tiiereby providing its stable connection. At 
tills point, tiie drilling of tiie bone may be initiated in cor- 

55 respondence with the holes 7, 8, 15, 16 of the pin and 
finally the screws 9, 10. 17 may be inserted in tiie 
respective holes for providing the stabilisation of tiie 
femur in a rapid and secure manner. 
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For the insertion and stabilisation of such screws 
while avoiding accidentally dropping them, rt is possible 
to utilise a particular T-shaped tool, illustrated clearly in 
Fig. 7 and globally indicated by the reference numeral 
29. The tool has a manoeuvring stem 30 with a head 31 5 
having a central locking appendix 32 of hexagonal sec- 
tion engageable in the hexagonal fitting of the screw 
and an external tubular portion 33 with a diametrical 
longitudinal notch 34 for forming two semicylindrical 
elastic wings which grip the head of the screw. /o 

Claims 

1 . Intramedullary cavity nail for the treatment of femo- 
ral fractures, comprising a solid elongated body is 
having a proximal portion (2) with at least one hole 

for accommodating corresponding saews (9 JO) for 
stabilising the fenrioral neck, joined to a distal por- 
tion (3) with at least one distal hole (16) for accom- 
modating at least one diaphysis screw for 20 
stabilising the distal part of the femur, characterised 
by the fact that said proximal portion (2) has a sub- 
stantially constant diameter (0p) adapted to be sta- 
bly anchored in a relatively limited length bore of 
the fenujr for reducing blood k>sses, while said dis- 25 
tal portion (3) has a substantially constant diameter 
(0^) which is less than that of said proximal portion 
for being easily inserted in the medullary canal of 
the femur without any drilling, 

30 

2. Intramedullary cavity nail according to claim 1. 
characterised by the fact that said proximal and dis- 
tal portions (2; 3) are substantially rectilinear and 
form between themselves a predetermined devia- 
tion angle (p) in a lateral plane. 35 

3. Intramedullary cavity nail according to claim 2, 
characterised by the fact that said angle of devia- 
tion (p) is comprised between 3° and 10** and is 
preferably equal to about 5**. 40 

4. Intramedullary cavity nail according to claim 1, 
characterised by the fad that the diameter (0p) of 
said proximal portion (2) is comprised between 
12mm and 16mm and is preferably equal to about 45 
14mm. 

5. Intramedullary cavity nail according to claim 1. 
characterised by the fact that the diameter (0^) of 
said distal portion (3) is comprised between 7mm so 
and 1 1 mm and is preferably equal to about Snnm. 

6. Intramedullary cavity nail according to claim 1, 
characterised by the fact that said proximal portion 

(2) has a pair of inclined holes (7, 8) adapted for ss 
accommodating respective cephalic screws (9. 10) 
for the fixing of the femoral head. 



7. Intramedullary cavity nail according to claim 6. 
characterised by the fact that said cephalic screws 
(9. 10) have a notably smaller diameter than that of 
said proximal portion (2) and are slightly conver- 
gent with respect to one another and with respect to 
the median axis of the femoral head in order to 
exert on the latter a reaction force with a longitudi- 
nal component for contrasting its shifting and/or the 
axial penetration. 

8. Intramedullary cavity nail according to claim 7. 
characterised by the fact that said cephalic screws 
(9, 10) have respective maximum diameter portions 
(11, 12) for the accommodation in corresponding 
holes (7, 8) of said proximal portion (2), with a max- 
imum diameter comprised between 3mm and 8mm 
and preferably approximately 7mm. 

9. Intramedullary cavity nail according to claim 1, 
characterised by the fact of providing a single dia- 
physis screw (17) for contrasting torsional stresses 
of the nail, accommodated in a single hole (16) sub- 
stantially perpendicular to the axis (a^) of the distal 
portion (3) provided towards the end of the latter 
farther from said proximal portion (2). 

10. Intramedullary cavity nail according to claim 9, 
ctiaracterised by the fact that said diaphysis screw 
(1 7) has a substantially constant diameter principal 
portion (18) con-esponding to that of said single 
hole (16) of said distal portion, and an increased 
diameter threaded portion (19). 

11. Intramedullary cavity nail according to claim 10, 
characterised by the fact that said diaphysis screw 
(17) is positioned approximately at half length (Ld) 
of said distal portion for avoiding breakage of the 
nail towards its free end 

12. Intramedullary cavity nail according to claim 1, 
characterised by the fact that said proximal portion 
(2) has, in correspondence with its free end, a 
threaded seat (5) for a connection pin (26) for con- 
nection to a drilling mask (20) arranged in the prin- 
cipal plane of the nail. 

13. Intramedullary cavity nail according to claim 12, 
characterised by the fact that the edge of said 
threaded seat (5) has a diametrical notch (6) copla- 
nar with the principal plane of the nail for the inser- 
tion of alignment protrusions (25) between nail and 
mask (20). 

14. Intramedullary cavity nail according to claim 12, 
characterised by the fact that said drilling mask (20) 
has a grip (21) with a transversal appendix (22) 
having at its free end an axial hole (23) for the pas- 
sage of said connection pin (26). 
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15. Intramedullary cavity nail according to claim 14, 
characterised by the fact that said grip (21) has a 
series of guide holes for drilling bits, alignable with 
the holes (7. 8. 15) of the cephalic and diaphysis 
screws in the drilling phase of the bone. 5 

16. Intramedullary cavity nail according to claim 14, 
characterised by the fact that said instrument com- 
prises a special tool (29) with a longitudinal stem 
(30) having a head (31) with central locking means 10 
(32) and with lateral gripping means (33) of the 
head of the saew for avoiding accidentally drop- 
ping it. 
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